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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims; 

1 . (Cmrently amended) An oxidative dehydrogenation catalyst comprising 

a non-copper base metal selected from the group consisting of metals of Groups 2, 
4-7 and 11-13 metals of the Periodic Table of Elements, scandiimi, yttrium, actinium, 
iion« cobalt, nickel, their oxides and combinations thereof; 

copper; 

optionally, a promoter comprising a metal fiom Groups 8, 9, and 10 of the 
Periodic Table of Elements;, and 

^ CSS 

a support comprising aluminum oxide, zirconium oxide, silicon mtnde, j^i 

magnesium oxide, csr mixtures thereof; ^ 

wherein copper is present at between about 0.0001 and 10 weight percent of the ^ 
total catalyst weight, and the catalyst has a molar ratio of copper to the base metal peate? ^ 
than about Ui Qof about 1:10 or higher. ^ 

i;^ 

2. The catalyst of claim 1 wherein tiiie molar ratio of c<:q>per to the base metal is between O 
about 1:10 and about 1:2, ^ 

3. (Original) The catalyst of claim 1 wherein copper is present at between about 0.01 and 2 
wcigjit perc^t of the total catalyst wei^t 
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4. (Original) The catalyst of claim 1 wherein the base metal conoprises an element selected 
from the group consisting of manganese, chromium, gold, their coire^onding oxides> and 
combinations thereof. 



5. (Original) The catalyst of claim 1 wherein tl>e base metal comprises manganese. 



6. (Original) The catalyst of claim 1 wherein the promoter comprises an element selected 
from the group consisting of platinum, palladium, iridium, diodium, ruthenium, or any 
combinations thereof. 



7. (Original) The catalyst of claim 1 wherein the catalyst comprises a promoter metal, and 
the promoter metal is palladium, rhodium, ruthenium, or iridium. 



09 

m 

selected from the group consisting of heating, spray-drying, dehydrating, drying, steaming and ^ 

> 



8. (Original) The catalyst oif claim 1 wherein the support is pretreated using a technique 
selected f 
calcining. 



9. (Original) The catalyst of claim 8 wherein the pretreatment comprises heating the support 
at a temperature between about 1,00^0 and 1,500^C for 0.5 to 10 hours at a heating ramp rate ^ 
between 0.5 and S'^C/min. 



1 0* (Original) An oxidative dehy drogcnation catalyst comprising 
between 0.05 wt% and 20 wt% manganese; 
between 0.001 wt% and 10 wt% copper; 



< 
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optionaUy, between 0.005 wt% and 0.2 wt% of a promoter metal selected from 
the group consisting of palladium, iridium, rhodium, nifhenium, platinum, and any 
combination thereof; and 

a support compiising zircomX alumina, or combinations thereof 

11. (Original) The oxidative dehydrogenation catalyst of claim 10 wherdn tiie catalyst 
comprises between 0. 1 wt% and 2 wt% copper. 

12. (Original) The oxidative dehydrogenation catalyst of claim 10 wherein tiie catalyst 
comprises between 2 wt% and 6 wt% manganese. 

13- (Original) The oxidative dehydrogenation catalyst of claim 10 wherein the catalyst has a 
molar ratio of copper to manganese greater than about 1:10. 

14. (Original) The oxidative dehydrogenation catalyst of claim 10 wherein the catalyst 
comprises a promoter metal, and the molar ratio of the base metal to the promoter metal is at 
least about 10. 

15. (Original) The catalyst of claim 10 wherein the support is pretreated using a technique 
selected &om the group consisting of heating, spray-drying, dehydrating^ drying, steaming and 
calciniQg* 
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16. (Origmal) The catalyst of claim 15 wherein the ptetreatment comprises heating the 
support at a temperature between about 1,000°C and 1,5D0*^C for 0.5 to 10 hours at a heating 
ramp rate between 0.5 and 3°C/min. 

1 7. (Currently Amended) An oxidative dehydrogenation catalyst comprising 

manganese; 

copper; 

a promoter metal selected from the group consisting of palladium, iridiimiy 
platinum, rhodium^ nitheniimi, and combinations thereof; and 

a refractory support^ 

wherein the catalyst has a molar ratio of copper to manganese greater than about 

1:20. 

03 

m 

18. (Original) The oxidative dehydrogenation catalyst of claim 17 wherein the catalyst ^ 
comprises between 0. 1 wt% and 2 wt% copper* ^ 

I— 

19. (Original) The oxidative dehydrogenation catalyst of claim 17 wherein the catalyst 
con^prises between 2 wt% and 6 wt% manganese. jjl 

o 
o 

20. (Currently Amended) The oxidative dehydrogenation catalyst of claim 17 wherein the ^ 
catalyst has a molar ratio of copper to manganese groator than about 1:3 0 of about 1:10 or higher. 



21. (Original) The oxidative dehydrogenation catalyst of claim 17 wherein the molar ratio of 
the manganese to the promoter metal is at least about 1 0. 
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22. (Original) The oxidative dehydrogenation catalyst of claim 17 wherein the refractory 
support includes a material selected from the group consisting of zirconia, stabilized sdrconia, 
alumina, stabilized alumina, silicon nitride, magnesium oxide, and combinations thereof. 

23. (Original) The oxidative dehydrogenatioja catalyst of claim 22 wherein the material is 
selected from the group consisting of ziixx)XUd, stabilized zirconia, alumina, stabilized ahmiina* and 
combinations thereof. 

24. (Original) A method for making an oxidative dehydrogenation catalyst comprising 

impregnating a base metal-containing precursor onto a support; 

calcining said base metal-modified support; 

impregnating a solution comprising copper and optionally a Groups 8, 9, or 10 
promoter metal, onto said base metal-modified support to form a copper-modified 
catalyst precursor; 03 



25. (Original) The method of claim 24 whexein the copper-modified catalyst comprises JJJ 



reducing said calcined catalyst precursor to obtain a copper-modified catalyst. 



calcining said copper-modified catalyst precursor; and 




between 0.001 wt% and 10 wt% copper. 



m 



26* (Original) The method of claim 24 wherein the copper-modified catalyst comprises 
between 0-005 wt% and 0.2 wt% of tiie Groups 8, 9, or 1 0 promoter metal. 



o 
o 

5 
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27. (Original) The method of claim 24 wherein the promoter metal is palladium, iridium, 
plattniim, rhodium, ruthenium, or any combination thereof- 

28. (Original) The method of claim 24 wherein the support comprises ziiconia, stabilized 
ziiconia^ alumina, stabilized alumina, silicon nitride^ magnesium oxide, or any combination 
thereof 

29. (Original) The method of claim 24 wherein the copper-modified catalyst has a molar ratio 
of copper to base metal greater than about 1:20. 



30. (Original) The method of claim 24, further comprising the step of pretreating the support 
using a technique selected fix)m the group consisting of heating, spray-drying, dehydrating, 
drying, steaming and calcining prior to the impregnation of the base metal-containing precursor 
onto the support. 



CO 

m 

I 

CD 

o 
o 
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